Molecular and biochemical events during differentiation of the HD3 chicken erythroblastic cell line.
The chicken erythroblast cell line HD3 is transformed by a temperature-sensitive mutant of avian erythroleukemia virus. Upon shift to the non-permissive temperature in the presence of inducers (hemin and butyric acid), HD3 cells differentiate to an erythrocyte phenotype and provide a model system for analyzing events associated with this process. Expression of some cell surface proteins undergoes drastic changes as cells mature to the erythrocyte stage with a selective loss of membrane proteins that appears to be species-specific. Specific changes also occur in the expression and activities of cytosolic enzymes reflecting alterations of metabolism. HD3 differentiation is characterized by increased transferrin receptor (TFR) expression and increased hemoglobin (Hb) synthesis, a marker for the erythrocyte. In parallel, there is a decrease in glucose transport and an increase in nucleoside transport signifying a switch from glycolytic hexose metabolism to metabolism of pentose from nucleoside. Likewise the glycolytic enzyme glyceraldehyde-3-phosphate dehydrogenase (GAD) declines while glucose-6-phosphate dehydrogenase (G6PDH) activity remains constant. Commitment to the erythrocyte lineage alters expression of specific genes: TFR mRNA level increases while expression decreases for GLUT1 and GLUT3 glucose transporter mRNAs and GAD mRNA. However, the relationship between GAD activity and GAD mRNA was complex indicating modulation of GAD mRNA and protein half-lives. Serine/threonine and tyrosine phosphorylation and cAMP levels were shown to regulate the level of these messages. In this review, we describe how HD3 differentiation involves changes in plasma membrane composition, metabolism and gene expression that are orchestrated at different levels of control by multiple signaling modalities.